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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a good line 
equalizing characteristic, regardless of line 
characteristics. 

SOLUTION: Based on a received signal 101 delayed by 
means of a delaying device 103 and an identified error 
102, a filter factor updating section 106 updates the tap 
factor of a tap by using an LMS algorithm, and in 
addition, a factor control section 105 having a prescribed 
threshold changes the tap factor generated by means of 
the updating section 106 to the same level as that of the 
threshold. 
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MEiBBi*nfc*««^Rr«l9IiH6K:*^#. lms 
7;Un* 'J XAKJcoTfflE* y X©*y XiSSc?>H£r£ 
ft 5 7^M*»K»»i:. 

Br£®ue<r>tte*TU mtB7<rJU^fl(ftK9rfflcJ:o 10 

[«*JH2] ffiGffifttMfHBti, *»IB^yy««ct. 
E^Jncoltli (itt. 1~N) VtryfWktC 
, (n) tUctt. 

C, ' (n + 1) =C, (n) +aXe (n) XD 
i + . (n) 

-?ffill£tlSI«ft|n+ 1©» i ©^yy«jS«MC, 1 

(n+1) CSo'HT^ltS CCT, e (n) teflf 20 
£|J n T?<D!£S'|gSi!, D, , , (n) + 1 CDfJEiB 

[tt#JR3] «rEP#*!]n+ l^y^RC, (n + 

(D. »ftt«^5/^«»««ftOi^ 
C, ' (n+1) >0&5« 

C, (n+1) =0 : (*yX«ft«l* 

C, ' (n+1) £0&5tf 30 
C, (n+1) =C, ' (n+1) : (9 

C, ' (n+ 1) ^Ofcfctf 

C, (n+1) =C, ' (n+1) : (^ y y«R«*| 

lCfMPS<&jQ*.&^) 

C, * (n + 1) <0fcS« 

C, (n + 1) =0 : (^y^ffKftM 

IcfaJES^iQ*.-*)) 

©2a^CD^ffiTgttB$n2.Cli:<&^g![ ( fr^rt*^2 40 
KE«©i&S&^fciS. 

[B»#JS5] N^yX (N«§£SjBc) (Dh7>XA- 
IWEiiffi£ftfc*««*fttfK»JK«fc:*:**, LMS 50 



fT53f!2©Igi. 

UE^y^MtS. P**Jn©jgl (Hi. 1~N) <D5> 

(n) tWctf. 
C, ' (n+1) =C, (n) +axe (n) XD 
i ♦ i (n) 

(n+1) Cl^TfltS (Z.Z.X\ e (n) ttP? 
^JnT'OI^SijmM, D, ♦ . (n) tt* I + 1 ©IffiEil 
5£fs©tQ*K afcty-f >, l*H*liOT*4. ) ^4 

oii*«4sns c t*««fr*iii*Ji s ice*®* 

[»#«7] «IES4 0lii:ll 
MEI$Mn + lOi'y^MC, ( n + 1 ) 9 y X 

C, ' (n+1) >0&«=.fcf 

C , ( n + 1 ) = 0 : (* y X«R(!£« 

(c:$fJK^*ox.s) 

C, ' (n+ 1) £0&6tf 

C, (n+1) =C, ' (n + 1) : 

fcfffl IS SriJQ *.&(,>) 

C, ' (n+1) £0fc&fcC 

C, (n+1) =C, ' (n+1) : (^-^Itii 
C, ' (n+ 1) <0fcS« 

C, (n+1) =0 : <*yX«WMR*l 

\zfflm$:m?LZ>) 

©#X h * - V JKOWBESfr -5 ; I8W - 

t zftmt-r 5 i;:E*©»8MMb«©<Mb:fr 

[0 0 0 1] 

[%BjcD]gt5fei»S] *%BJ«, T CM (Time Com 
pression Multiplex) ^3%<D z f^( is 9 frhUX^Mfcig.^ 
X^A (EAT. TCMeiHi/X^AtV^) K&t^T. 

^©^^SlcWf*. 
[0 0 0 2] 

(«£#©&«] TCMS^X^AlC^ttS^-^g 
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tO 0 0 3] i©<t5&TCMgIyXTAC^T 

[0 0 0 4) h u-->^icffli,^ h u-->t/mn 

»4. 3 2 0 kHzl;|=l»LTilf3n5. Sfc, hl/- 

IC + 1 t- 1 <t«rt^)@^>'t5'->AM=,^:5,. d<7)7c 

£>. illfiff^cotf ,j>^i£ikW:2 0 kHz 10 

[0005] hi/-- >^tcfctt-£> hu— ->i?mn 

Jlifc&te. 1 6 0 kH zT'ife*. U^iLTAM I (Al 
ternate Mark Inversion) ^fflV* £>tl<£>. 
[0 0 0 6] C10J;5&att«{b«0— WS. 0 81;^ 

[0 0 0 7] 0 8 K^f»B»{tS 9 0 0 Ht. Nfy? 

(Ntti^fS:) ch7>xn-«7^ ;i/^»-«k0«flt 
£ft5. tS'yT^&CDHfrU LMS7JWJX'AI:i 20 
•p Tff o CO tf— J&tf) X' & £> . 

[0008] m&mitm 9ooii mmm 903. mm 

S§9 0 4. 7^;^fli»3E«f«9 0 6Rt>'J)Dl£f§9 0 7 

[0 0 0 9] SffM^l 0 ltt, a®g§9 0 3^LT 
«¥t§9 0 4VLZfi7 4)l'*%&Mmt&9 0 6fC^*.£n 
s. W»IKSi0 2tt. y-OV9^mXg\U9 0 6 

[0 0 10] ;P^«*3E«fffi9 0 6»CJ:t>T5e«f$ 

nfc«*tt. tM9 0 4i:^f,n5. ffs#a§9 0 4 30 

KlTilffi«9 0 3*^bT#>L6»tlfc:Sfll«^l 0 1 

t*«**Sn*. &SII?f§9 0 4CJ;^Ti|[*tlfc<l 
^te. JJ0H§§9 0 7fc.k-3Tla*£tt. «^KgiJ/H«^ 
10 8 tLTffl 73 
[0 0 11] 

[SS9?jWW)EfeU«fc-5 tTSSSjg] tC5f, iifibfctt 

jSi£8:a<2 0 kHz<7)hU-->yft^-fcWbTfT^tl 
5. iO^, aSSit#ttfCj;t5Ttt, 0 9COA(C^-r«fc 40 

[0012] cmi hu—^>^M^@^/^^-> 
T-$>zrztt>, psi 9 co a, Broa5^^msb-&^^ 

Jh6TCOg{sU^Jl/#0 tttZtcl£>T'$>Z>. ^CD<h#co 
*B#flS«9 0 0O^y^«ft»r*B-r*t. HI OK 

[0 0 13] Jl©J;3fc. ^^M9 0 OcohU-- 



[0 0 14] *^BJ«, £©«fc3&tKWK:«*T&S;h. 
fct>©T*D. »tt#ttfc.J:&rft»fcai»«!S{b4«4£ 
»S £ £#TS4»g8«*b«fttf tt-T 

[0 0 15] 

[RH*#8f*-*fc«>©^g8:] ft i cettotftK* 

aa**ifc*fli«^Rm(ttij«i6K:a6^*, lms7;p 

Mi (Itt, 1~N) O^y^fftft^C. (n) tLfc 

C, * (n+1) =C, (n) + axe (n) XD 
i + i (n) 

x-^aj$ns^jn+ 1 cose i (Dpy-jfrMmmct • 

(n+l) Kg-^T^JETS (ddT*. e (n) teB# 
^JnT-cO^SUKS. D, ♦ , (n) i + 1 ©iiilii 

, (n+l) tt, ^y^ffStftWK^-rSiWIBOllOA*- 

o. jw*rr** 

C, " (n+ 1 ) >o&e>« 

C, (n+l) =0 : (^7»it 

KffiflfEtJjOA*) 

C, ' (n+l) ^o&e>« 

C, (n + l) =C, ' (n+l) : (^*^fl(ftill 

C, ' (n+l) ^O&Stf 

C, (n+l) =C, ' (n+l) : 

k:S!l{E£in*.&v>) 

C, ' (n+l) <0&S« 

C, (n + l) =0 : 

fcfMEBfcfiD*.*.) 

o'2aoo^j*T?»uan*j:5k:-i-<5iii:*«T?*a. 
v ji/off EE«fr 3 wjE»JB»*<b»^**n* =t 3 tc-r 

SCi^Ti^S. «#*5lcE*©«liM¥{bS©*<b* 
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3<DXS(C«. ^y^flUR*, Pf£iJn<Djgi ( i tt, 1 
~n) ro^-^itsc, (n) iUfctlT. 
C, ' (n+1) =C, (n) + aXe (n) XD 
i + . (n) 

T'n&znz>mmn+ i<om i o^y^sniic, • 

(n+l) icS-^^TSeM-ra e (n) ttf# 

*|J n T-CD^S'JKM. D, ♦ , (n) tt« i + 1 CDigi£3i 

*§Ktt. mmn+KD^yy^C, (n+l) £. * 

(D- WW«^?^«W*o«* 
C , ' ( n + 1 ) > 0 U £ tt 

C (n+l)=0 : (*?:/ffftfiMi| 

KlfiiJfKSrJra*.*) 

C, ' ( n + 1 ) =£ 0 ft 6 tt 

C, (n+l) =C, ' (n+l) : {9y7&Mm® 
C , ' ( n + 1 ) 0 ft b tt 

C, (n+l) =C, ' (n+l) : (*y70MS«» 

l::$!I(E£»0;Lft^) 

C, ' ( n + 1 ) < 0 ft £> tt 

C, (n+l) =0 : &y71Hk9M 

t**t?#s. Si~^3©igi;tt, Mit&oW 

a. 

[0 0 16] 

cooi7] mi <D$zm<D&m) m 1 tt, #$g9i©» 

tt. *SB9i©»tt*fl:«©» l o*Jfio»JBK:«*ft« 

{S^#ia$£*-f :7*n«y£0. @3£.tf04tt. 01© 
e (n + 1) =D, „ (n) - 2 



[0018] El 1 KiST*g&*fl;J8 10011 JlJiSS 1 

0 3, »©§§10 4. &{&f|i«g|5 1 0 5 . ^JU^flS* 
HSlg&l 0 6RtfjbBfiE§§l 0 7 Srflf^LT^*. 

[0 0 19] jgJgSil 0 3tt. tEi»«$nTH6t)0 
0 1 K»bT»f3fe©iii£S#^«. 
Sfc. jSiiS§l 0 3(t N+lffl (Nttg«S&) *>bft 

*. set, jmggi o 3tt, ftmmm o 1 £§H3?£§ 

1 0 4&tf>w;U : 5'^&H#rg|5l 0 61:^6. 

[o o 2 o] mum 1 o 4«. sg i tut i~n) © 

10 7^;U^^^S«TgBl 0 6CDtti^t. « i CDjg5£g§l 0 
3<Z>a3:*j££A*<fcTS. t&&$tjffllg!$l 0 5tt, III i CD 

[0 0 2 1 ] y 4 )\,2%&XSi% 1 0 6 tt, li+lO 
ill£8§ 1 0 3<75!±J+j«i:, » i ©«««I»B? 1 0 5 ©Hi* 
t. SIBiJKSS 1 0 2i*A*tt4. SoJHil 0 7tt. 
1 ~N£T"CDSIg:g§ 1 0 4CDtn^$rA*fr-5<, 

[0 0 2 2] ^Sg^bfsl 0 0 tt. h7>7.^-W7 

;i^T#ifiK£n. loit, wsuks 102. 

t^AAtb. stm^i 0 1 \zttis-zmifo#)\z®.Bm 

20 ittfto. ^^yy<D^yy^mt. y J ;i/*#»3E8r 
»1 0 6&tfflH&Mffl»l 0 5 l:±D4)«Sn5. «ft 
!Wlli»10 5tt, ^-f^WScJEIfrffil 0 6TM^n 

[0 0 2 3] TCMfeiH->XT-Alr*5tt^>S«ffi^5aa 

[0024] E2 fc^-rsfifi^aasSB 2 0 1 tt. a/ 

DXIM2 0 4, y-f >bSSSB 2 0 5 , tft&fffcgg 1 0 

30 [0 0 2 5] A/Dg&ii 2 0 4 tt. I^Sg 2 0 2 

T#bft3*ffa©iiHfgl$2 0 0^bCDg{Ha<§ 10 1* 

[0 0 2 6] jr*-f >S1S2B 2 0 5 tt, A/D^&f§ 2 0 
4 ©tB^Ky-f uOtf, m^<D\i-y]y 

[0027] ^ss^ksi i o o tt, y-r >msEffi 205 

40 aWJKS&l 0 2££A*iTS. IMMWfcS 

lOOtt, «KB<DSl&&:MMtU *««»03Bll3t«*S 

■5. 

[0 0 2 8] #^-|^SiJg|5 2 0 8 tt. ^gg^bgg 1 0 0 © 
Ul**A*tt5. «F<*«SB"J« 2 0 8 tt. «F^«8iJ*fT 
^giJK^ 1 0 2 SrfltWT*. B#»Jn+l<D 

mimme (n + i) tt. (2) ^x-sai^ns. 

[0 0 2 9] 



0 x t h (n) XD, 
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( 
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[0 0 3 0] C^T*. D, „ (n) mMr\T'<Dft^ 

mmmmo8. m <n) am8nv>ft*mmmi> 

£H» (fiF#MS>Jffi2 0 8(*)gBcD{f^) . D 

„ „ , (n) itmMnT<on^mmm2 i ots?.. 

[0 0 3 1] #tc, MKWblll 0 OWWifPS. ^y:/ 

[0 0 3 2] ^SS^kSsl 0 0«. ±Kfibit«t'5fC, h 

Ote. gfiff-ffl 0 1 <h. ttSiJSIfgl 0 2i&A*i 10 
U gfffi^ 1 0 1 fcjSj&WKHSHfcf*. 
[0 0 3 3] fcijlli. MItbT. 

<» 4 ictti. os. mo^yf\z\t 

0. O&KJTr*. ft?5f^O?«^«»tt, 
&&M$tS$1 0 6 &fllftlMMVl 0 SfciD^ritSft 
■5. 

[0 0 3 4] JU^&HfrSBl 0 6«. LMS7* 

C,' (n+l)=C, (n) + a x 

[0 0 3 9] e (n) it^M n T©B!i»JR* 1 

02. D, + , (n) B»l+lOljiS10 3«)ffl 20 
73. aiZtf-f L^HMOT'SI.. 

[0 0 4 0] 9%M n + 1 COy" y T'ffiScC , ( n + 1 ) 

2 ii o © t n m $ n * . 
[0041] <d. jHfrr 5^7»'A©i^ 
C, • (n+ 1) >o&e>« 
C, (n+ 1) =0 
l;: $4 PS £ So AS) 
C, ' (n + 1) ^OttZiZ 
C, (n+ 1) =C, ' (n+ 1) 

[0 0 4 2] ©. Mft-TZ i? V 7&$kfrjE<DiM£t 

C, ' (n+ 1) ^o&e>« 

C (n+1) =C, • (n+1) : (*-y7«*flSM 
C, ' (n'+ 1) <0&£tf 

C (n+1) =0 : (Jy/Mil 

KjUflfESJlOAS) 
[0 0 4 3] ±fBcD«k5K. ^y7«*©3E*riiS£*l 

RticifcJ; 0, H^Prco h u— >\zttV 40 

[0 0 4 4] 5>y-7%fk<DUm\*. ^co«fc^lCbTfT^ 
[0 0 4 5] eai»»©#14£l,T. ft<r>fl)fcfta£8l 

*^t^tn5W85. -tost*, tiitt«ft;8§i 

cnfCiO. A-f/tX^^JP^SrH^-r^Cl tdi 50 
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[0 0 3 8] 
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[0 0 4 8] dCOi'Stt. W, 1 O^SSWPliT'«> jlffi 
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[0049] m2<D9kn<Dmm as». *mw<DU 
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